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(54) RELAY DRIVING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To switch the contacts of a 
relay in the vicinity of zero volt of an A.C. power source, 
to restrain arc discharge generated between the 
contacts of the relay in switching a load current, and 
thereby to extend the service life of the relay contacts 
and improve the reliability thereof. 
SOLUTION: This device is composed of a waveform 
shaping means 4 for shaping the waveform of an A.C. 
power source 1 into a rectangular waveform, an inter- 
relay contact application voltage detection means 7 for 
detecting an application voltage value applied between 
relay contacts in switching the relay contacts, a relay 
drive control means for determining a predetermined 
relay drive timing correction time based on the 
application voltage value detected by the inter-relay 
contact application voltage detection means 7 and for 
determining a final relay drive timing by using the relay 
drive timing correction time, and a relay driving means 
for switching and driving the relay contacts by means of 
an output signal from the relay driving control means 6. The device switches the relay contacts 
in the vicinity of zero volt of the A.C. power source without generating arc discharge. 
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h t , ±l£jS9gS^fi^ V i , <oi*>T# "9 iBp^T'Y E 
A4jft6>feJbEy =ff ^RYcoSdm«S*jEffif LT 

i o o 5 4 ] * lt , is y 

L . JX^Xr y 7 S 3 Tiie^ t A 4> itT V >6 RfrJE 
«o U U-l*!ffii&#*>B#[8]T 2 #i£j! ( T, = 0 ) 
*»&*flS1-6. YES (T,gjS) fcfijjg^ 

tl&t, Zmk. ^f--v7S i X±lV)V- S»ES86 

fi^£fM:-f S (ll 5 CO ( d ) #K) . 
[005 5] ^o-thb. Ib^yy'Xj'Q^'OFF 

CO y cOSnpt^tttcJ; otgi I.F^c0^ffii!l#^ 
FalT s 2 at y U -S^i R s F F iZ%r> X , M3 
'\omSOf*&*>'i£[§f 3 ft* «fc 9 t&l. ( H 5 SO ( e ) 
#!??.) . 

[00 56] ,1(08$ ( l@a<oy b-OFFfif) , £K 

y hmrsii ±ibac«sk icomMmEVAcco 

f <OH$cof9r/ECOfiico«E v 3 .( V n ) TflW . t 
& y 1/-I.6R s <o*f«£ $ ttl. t:»b<n±£<n y 
.■sfsiiaa^Eicsi ( vd-v c > iztfLxit. 

[ o o 5 7 j ifc . c<o^±te y u-«jjaawui«E 

^atJ0SS7«i. jftfitR 6 . R 7 . y^^-KD 4 . D 5 S:^ 
LT05<O (a) t^$aS±feyU-feSRs<OOF 

FBScominmEVj (vn) tcffi^-r^±ie®5co 

( c ) fcjnSix* y b-«.4R s relcoMaSE^tBd v 
3 ( v n ) ^^tlj LT . ±MfflW3-~ v V 5<mm.<r)R 
A M4"COf5Tii*^0 R A M izIR 0 Ji^T"Ie^S^- 4 . i I V 

n ) t . _hi£'J b— ^.RSfifllEESSB (Vd-V 
c ) CfflS-tSftafijaHEEBSffl ( v d-v c ) HtS> 

•s^jo, ±gea«a--y h5ti^@ ( 2 iii a job) coy 

U-^AR scOO F F<0^>f 5 y^'Tcoy UHSHHSft 
t,B#^T 2 t^t l.l9r.^<0t#Ill#^T k , (Tkn) Sr , 

±E*aj$*ifc y i^-»*rBWjo^E^tB®v 3 ( v 

n ) £*CSWUC±EfflORAM«ffc:ayS-f a. 
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[0058] «T *)*f jBSHT k , (Tkn) «0£«i. 

mummmexum^mt^m^mmiznm^ 
axmmzgm itzmtvr? vrtm^x . *tvts 

5 -S 8 fcjjcf ,£ 3 tc LTfrfcft* . 
[00 59] -f&;b*>. ±16 'J U-ftjSB|EMmME«ai 

3 <vn) titeffljE^Tk, (Tkn) b^>J-7IZ 

«.*CH9aiI«EE«ajfiv, (vn) at 
CtTttiEBf 0T k , (Tkn) (0Mt> 'J -T%ffl%X 

[0 0 6 0] ^LT. *?-yTS,r*t*>Rj6$ftjfc 

v>rv y?mm t n izftm L*r* vr y y <<•?- 
zx?-hZitx. XTyrseXismmmmm^v 

ii<?)<X<r)$.T r )lz£r>X7ikZ1\hx.y)i?'f $.y?T 

iMtfyrv >rtmt n( n =i, 2. 3. 4, 
• • • n ) feco-f >r y yyw±v n ( n= 1 , 2 . 
3, 4, - • • n) zttmt&tmvRAM^izmmi 

t£lXft< (Xf7?"S ? , S 8 ) . .KOfeSk ^aj(Ml«!c 
BfHTkn:&<ftJg;Sfl$. ^OfliiEB^Tkn^ ^0 

rst ixmztiz. 

[006 1] mz. *vmz£\,*X±MA7-y7S t T 
x> K ? 4 s y 7T B tzfm LtzZ b WmZZtiZ b . 

m^xxT? rs 9 ^cjl^T^ *«0B#*>_tie9JaiflSE& 

iiJBv nhlSHEVACcO'J U-«;£«a«a*E« 

11 v d - v c (B5o(a> ) t*f js l*: y u-i&sia 

^n«E&iiJffi«ft&ftaiiiE8Btf>ft:*:iIv d £ £Jt 
v n*W dliLh^YE S<OI^{iXf--/rSi 0 tCji 

/cr. ±ey uhhwwibt, £±iey i>-Baig» 
wmm z iznix±imiEm!SiTk n £jo*.Jtisia 

( T 2 + T k n ) (CffiiE LT . |5|B#|SJ#!£S D 
HSjfiR s «:»!<. 

[0062] \m . Xf 7 7 S 9 T N O t fijjg $ ft£ ± 
IS 'J ^ -^#JSIEPialBE<*ai (1 v n AW d J: 0 1 H 
B#£f± x 54.tCXx /TS u T*ll«!aj(ivn^±iey V 
HfoSftafcWEKHV d-- v c fc#j6LfcflfflMftaj 

SEicEB v d - v c wft/MiEfii v c h tm 1 , mmm 

v n * { fiJSgiajtEE$5H v d — v c tfO v c «fc 0 t >j\£ V ^ 
# («EI«t^'5^) fcli. *TyTS l2 (cjiA/e 
±15 'J U-HffiB^BSiaT, JT-TknCv-ftX 
WGELfc±t"JU-«.SRsS:|a|<. fl!dj, JbB*r-y 
7 S, , X'Y ES«i, f $ ftfc y 
f^EnUn^E^ajuf v n *<y i/HMHWO'J u— tg.S& 

i»03ta6o*bie!aj«E«ffl v d- v c cosffli^^as 

[0063] Oat 0 , U±0)1tj£-CU. #D3^ U U -fg 



*«ij«B$(-fcor . y i^-tg*ra<oErao«E&aj(t *• 

Sty:ll](7)^OffliEB#ii]T k n £?HS:LTffi£ , — B 
ISM. fir 3 ^«B«05B§r*«*T L- . *?>&Hffl»S ft 

t y u- &*r s aqstfsj t fcttwc* s»^t «v ^ 

ffSftT, S^Tftif SfcOFF-t&jtf^&.g, 

2 0swi^<oyi/-«^7V-^i);fwa±, ±1570 
&«ciS££ft!> y i^-^sii# WoiT 2 ii. ±tew 

@t^$ft^ffljE®TknS:}!raifcffi (T 2 +Tkn 
X(iT 2 -Tkn) tC^rO. ii^O^^-h^^Sy^ 
T A*^T 2 + T k nmz. y U- 3 4 /Ht YtCgtfli 

ussA^SBr sftj&to. -eo^rattfmraT s 2 ^tc y 

t—Jt*R s mtfoZtlX , MS 3 CS£h.5«a3W6Bf 
Sft£„ 

[0064] -ftcfoh. ^<rm ( buIhI) coy 

s COO F F M«B#!cJt^TF^B#p a lTk nfii, XitM 
Mi94 $y?Xl£jii.tfOFFt l z%&. ftx. z<D 
yu-*ARsli, 05C7) (a) tSrTAC«»l 

[00 65] CO«EfiV 4 j&«H5W (a) (7)yHi 
^HftMSEIefflVd-Vcp'qlzAoT^I.^. y 

«£Ev t tissf s y i"-^.*ia9ttD*Eaanav 4 t«i 

JUUT. WJW-X- y h 5<^)RAMtCJX0iitf. -IcOEpflu 
*Et^ttJ(iv 4 (i, ±JEO«attaj1ILIi5ffl (vd-v 
c) fc*fi6LTV>&<0-t\ IsjepSnfliE^tnffiv 4 ^ft51 
ttaj«EIEffl( vd-vc) rttASt (Xf '/TSu 
f'YES£0S#) . MMjl^v N5ii^^^ffiiEB#r B 1 
Tk niijUS-ttf 1 . M(H]C0fflIE(lTk n a:tt^L^-3 
It. &C0 y U-fg^O F FB*(C t BulUtOffliE^Tk n 
"CIMW6 . 

[0066] ffcfiu ±igy u-®mm<7)m&v< 

0 u-^ftilSjUSEigH (Vd-Vc) ^hcOB#ic 
R y U-«^B!»Kf<0«iB«ffi V, coiltc J: 0 ^ 
Sft6»rfc**liE«Tk nS-^flLLs RAMrttiEfrr 
h. 

[0067] L"C, 13 tc?^ftl»«fiii^Jgaiit- 
•J l--gg»^*,^Pa1{i .Ti+Tkn XtiT 2 - T k n fc 

aft & *\ jxmjai9 4 s yfxis&mfrtiz z t 
[ o o 6 s ] uhoMf^. y u- tg^R s <oiffls<6 y 

i^-Jg*BBScmEV 4 A?y b-tg.4($!SjRiil:Ei5ai 
(Vd— Vc> F*=I(CAI.tT'^ , 9iSLff«ft, -ftoyu- 

— SfArasfeUff v 4 {i.gj-f y u-«js»a«aiBE«iB 

(Vd-Vc) rttcAftJiit:**. 

[ 0 0 6 9 ] § t, |c . il^^rtJi, ±I£!c0BaSt€EV 4 
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*u y u-«jS«a»aitE«H (vd-vc)Hffl 

«ffiT t <7)»IEB$fi)Tk n«r«» LTJlOXIijSKai 
"t&J: 3t4&Of . JbEBBft«EEv 4 Jimt'JU-S! 
^SUSSiSlfflellv d~v c ftycMS . 

[ 0 0 7 0 ] fc ZbX\ IRWEJmr k iKOCtltt, 
W£tf08*)J:3fcLT£$*v&. 

10 0 7 1] ±K y u-j£,SfR s li. ±fex 

^-h'^jy/TAH. -tEyu-iraM*%B$HiT 

2 fc, **i4TOHEHrlBITknO«attSTkni:, 
flbSMfPfflT s 2 fc U£f£fc: . %)isb 

[0 0 7 2] JJg'J HSjSR s « . flffi^tc 

IBufc fc LT t . "J l/-Jfe£R s «?fti$fcf6£i-* T— 

[0073] -tCT'JU-ttARsOBK^'f 5y/o 

iftsi* t tco^T t , - 1 n mst y m ix y u -jfoaa 

OEMolgffiMifiiv^v nSrfctfJU <f-*i<9*><I£_h 

BWHi- v h- 5 <nw^.<r> ram +£Jt&ffiit L . * <o 

ft*II v m 2r 1. «t 3 fc-f I . 
[0074] tLhcj J: 5 . ; cOJMBcO 'J U-WWJgt 

two-*- * y u-%&mmmm&&$.t . k y us 

wan«E«t*^v Brs^aiiEBflais- »jg l . c com 
& m ^x ft y w -mm 9 4 5 >- y 1 & y 

U—«»«r^«rlBI«ritottS 'J UHBIMjijflM^gtfc . ± 
E'J U-WW(«l¥S4^<oaj*«9t Jtor, JtE'J 

nn«iW6 y uHB»*Rfc ^am-ci**?*. 

WB^-f Sy^«:MiE-r*fc**tO«rJ|l*fl|j«-C. ft&W 

9 J; OlZtcnX^h, 

[00 7 5] LfctfoT. ftJUS^MSWt'JUj 
afcfckC:. *fr<0tffco£Mv£<-$-4£fc**CS 

>ji/—iz£& RWrmfjcDTj. — t < a t *m t & 

1 0 0 7 6 j 4 . y ^»jaEHifflB$o y u-jfeftiao 

-wmm&x'V)?- yy.; i xmz t & mmwg. 

1 0 0 7 7 ] § £lc. ^-f- v ij > -^v -f X#T"3c 



-f $ y ^"ffliEB#^<± y u-sxsbbpiwko y L'-rg.^ 

iaoffiii«Ea[tcJ:"3ftSS*iin:tt. ftiimEIcB^ 
fii I. J: a %Z b (i=Sr < . iS*&*§lEtf 0 fci< v \ 

t o o 7 s ] srfc. m±con{tom g .^ffifiET-{i, ±a 

co«t o %®m%ffiitirt itzifxox 9- h 9 A 5 y/T a 
St, — fflfc LTACSiico-b'D^DX^y 

[00793 ( vtL<7>mm<mm ) t z bx\ ±m y u- 

[0080] -e<0M«t LT . ±Ej»fr»)»JB<?)fctf5T 
t± s 0l<5Dj:atc, y u-n^f/i'RYtM^Jfc:-^-^ 

[0081] Lfc**o T . IS^-f ^- K D, t J: ") 'J U 
•th X dtcMMIiLcoV-^ME^i&lRLX y U-iSidd] 
[0082] ^«0«fcot^^-HD 3 $-Jf 

*r s cr>mmmv± $ < i . ^ ^ $ y 

[0083] -fCT", C<0|8JH*l!|^LJtt,O*«fl6<^ 

mmmt ixcom 9 comix* h h . 

[0084] tm&Tit. v-i?%Kmi*m\ y u 

-a ;ur YtMMfcUWSiifc^-f K D 3 $j&u' 
V x 4 K z D <OB?ijHIB «fc y =5r -> T v . 
[0085] .I^) c t o tzV-smSEMffiScifi. ?4 * 
- KD 3 fc f£r-f K D 3 tCil^-y x^— ?4 H 
ZDCJ: OBl&ZtlX^&b. 5fc-rr-f^r-h'D 3 tcJ: 

o y u-aj)\,R Y&ttX'%±?zmmm<7)±M& 

m%ZW%1-hJ:d%&m&<?>V-¥W±i:1ffllz®fSl. 

ix y p-w»ei»6 <o«atas d k 6 . 

[0086] LT, § ^>(c±ie^W ^- K D 3 tc« L 
tem^'y x ^-f 4-- H Z D 5 1 . y a -i 

o t,zKc&cox\ ±te y u-ffe^R s commm^^m 

lz?&ZttfX'$ZJ:olz%Z. 

[0087] -t-^m % wu$? t#>mm%wm94 

5 >'/S:±^i0$lJfPJL- ,/ h 5cf)W')tcr>W&^Zim 
ZMX&< X d lzt& t , MylO J: o ts: y 

5 > -^cowiEigss- * <3t- c fc imm&k o . y s 
[mmcom^im] 
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mm ixmuLt: y ^-ma^xT^mxhh . 

[05 j (51 'J I— lg|6^Xf^<7) IJ b-Jg*JB®rf£B§C7) 

[06 J Pi y b-igibv-xr^ioy i/-ff *raepin«E 
im (mmnmm) <r>?v-?xhh. 



[07 ] pi y i^-iBii^xxAco y I'-sysiaBPinttBE 

[08] PJyix-IgijvXxA^tWj.--/ h^ORA 
[09 ] f605^ttO»®fc«5 y l^-»Slffi£®fflL 

i{iAc«ji, 2tisaE««, 3(±mw. A\mmaB 
hiss. summon? h. 6uu \s~wm®$t>. ntv 
^-^^mmmEtktum^ D 3 (i^-<^-h\ zd 



[01] 






[08] 



<Ta *ETl<n*T32) 
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[114] [H5] 
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